The photobinding of 5,7-dimethoxycoumarin to adenovirus type-2 DNA. A method for in vitro mutagenesis.
The photobinding of 5,7-dimethoxycoumarin to isolated adenovirus-type 2 DNA has been investigated with respect to the influence of the ionic environment, and varying molar ratios of DNA(p): 5,7-dimethoxycoumarin. In particular, the ultraviolet radiation-induced covalent addition of 5,7-dimethoxycoumarin to adenovirus DNA was increased by reducing the concentration of Na+. The maximum photobinding of 5,7-[3H]dimethoxycoumarin to adenovirus DNA under the given ionic condition was one 5,7-dimethoxycoumarin per 101 nucleotides. Moreover, restriction enzyme analysis of the 5,7-dimethoxycoumarin-DNA photoadduct versus unmodified viral DNA, suggested that the sequence d(A-T) is the preferential site for intercalation and subsequent photobinding of 5,7-dimethoxycoumarin. This susceptibility of d(A-T) sequences to 5,7-dimethoxycoumarin interaction has a corresponding influence on the survival of adenovirus because of the A-T-rich sequences that occur in some of the early gene regions of the adenovirus genome. Specifically, 5,7-dimethoxycoumarin per 800 nucleotides in adenovirus DNA reduced the surviving fraction of adenovirus to a value of 0.1 after DNA infectivity (transfection) into human 293 cells. Results suggest that 5,7-dimethoxycoumarin may be used for generating a limited 'library' of mutations in each of the five early gene regions of the adenovirus genome.